.
The model tests were performed in the Ocean Engineering Wide Tank, UOU (L × B × D × D w = 30m × 20m × 3.0m × 2.5m). An artificial bottom plate (L × B = 18m × 2.0m) was manufactured to satisfy the shallow water boundary condition with 0.391m in water depth. The model was installed at 15m downstream of the wave generator and a wave probe was placed to measure the wave elevation as shown in Fig. 3 .
Four passive makers were mounted on the tower of the model in Fig.1 to measure motions in six degrees of freedom by eight VICON cameras (Fig. 3 ). Before the model test, wind speed was measured by 12 anemometers at the position where the model would be installed. The wind generator produces mean wind speeds up to 10m/s. Its dimension is 2.0m in height and 3.5m in width. Test data was recorded in 100 seconds for regular waves and in 256 seconds for irregular waves. ISSC wave spectrum was applied to 4 irregular waves as in Table 3 . Based on these waves, 2 load cases were defined as follows:
LC3: Irregular waves, no wind, parked rotor LC4: Irregular waves, mean wind speed, rotating rotor Where, H s is significant wave height and T p is peak-spectral wave period. These irregular waves were produced during 256 seconds (about 48minutes at full scale). Comparisons between the theoretical wave spectra and the measured spectra are shown in Fig. 5 . There is a good agreement between them. There is a small static drift motion in irregular waves because of the second-order drift force. The maximum static drift motion is shown in sea state 8 as shown in Table 4 and Fig. 11 . Having the small responses and the small footprint, the inverted conical cylinder platform was designed with the ballast weight bottom plate for both low CG and large yaw inertia, the inverted conical cylinder for high CB, the STL with a spring case for both small dynamic tensions and the shift in natural frequency, and four triangle plates for small surge and pitch responses.
An inverted conical cylinder type FOWT shows decent motions in most of load cases compared with the OC3-Hywind spar model moored by a STL at 320m deep. Natural frequencies of an inverted conical cylinder type FOWT are around 0.25rad/s in surge and pitch and around 0.19rad/s in heave. In LC1 (regular waves only), the RAOs of this model in natural frequency are 4.0m/m in surge, 0.7m/m in heave and 1.8deg/m in pitch. In LC2 (regular waves with wind and a rotating rotor), the effective RAOs of this model in natural frequency are 6.2m/m in surge, 0.9m/m in heave and 2.8deg/m in pitch. When compared LC1 with LC2, the surge and pitch responses in LC2 are bigger than the ones of LC1 non-universally. The reason why this non universal phenomenon is shown is that the inverted conical cylinder type FOWT has insufficient restoring moment in roll and pitch direction to countervail thrust force by wind and a rotating rotor. And from the results of both LC3 and LC4, the responses of an inverted conical type FOWT are small except for very severe wave condition, sea state 8.
The inverted conical cylinder drifts in a new equilibrium position due to wind and/or a second order wave effect and oscillates around the new position. The thrust in basin model test was scaled in Froude number and may not be comparable to the one in full scale. In near future works, Reynolds number effects on the Froude scale FOWT should be clarified.
In both real sites and model basins, a torque-balanced laying construction for STL is needed to secure large yaw restoring moments as well as yaw controlling devices.
